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Translation [machine] of JP 2002-080750 



CLAIMS 



[Claim 1] The method of forming the titanium-dioxide coat characterized by using the titanium 
compound which has a carboxyl group in said fluid in the approach of contacting the fluid 
containing a titanium compound to a base, making decompose above the decomposition 
temperature of this titanium compound, and forming a titanium-dioxide coat in a base front face. 

[Claim 2] The method of forming a titanium-dioxide coat according to claim 1 the fluid containing a 
titanium compound is characterized by considering as the titanium compound of carboxyl group 
content by the substitution reaction of said Hara titanium compound and carboxylic acid including 
the original titanium compound which has radicals other than a carboxyl group, and mixture with a 
carboxylic acid. 

[Claim 3] The method of forming the titanium-dioxide coat according to claim 2 characterized by the 
mole ratios of a carboxylic acid (RCOOH)/titanium compound being 1 / 99 - 90/10. 



DETAILED DESCRIPTION 



[0001] 

[Field of the Invention] This invention relates to the approach of forming a high, photocatalyst 
activity, i.e., the oxidation reduction reaction activity resulting from the generation of an electronic- 
electron hole pair by optical pumping, titanium-dioxide coat. 
[0002] 

[Description of the Prior Art] In order for there to be a sol gel process as an approach currently 
performed conventionally, and to know carrying out coat formation by applying to a base the sol 
which distributed the microcrystal of a titanium dioxide, and the hydrolyzate precursor of an organic 
titanium compound, and calcinating them about the manufacturing method of a photocatalyst 
titanium-dioxide coat and to make a base fix said coat, it is well-known to also make a silica 
intermingled (for example, the patent No. 2756474 official report). [ many ] However, in order to 
make a base fix a coat, when making silicon raw materials, such as a silica sol and alkoxysilane, 
vitrify when making a titanium dioxide an anatase crystal with high photocatalyst activity, hot baking 
is required, therefore large area-izing of a base is difficult, heat distortion tended to remain to a 
base, when it was a base with especially thickness, it had the long time in annealing, and it had the 
fault that productivity was inferior. 

[0003] Moreover, it is also well-known to turn to a base the titanium compound which allotted the 
alkoxy group (-OR) to titanium or allotted the acetylacetone and the glycol to it as a chelate ligand, 
and to supply it in a CVD method, a heat spray method, etc., conventionally, (for example, JP,57- 
47137.B, JP,7-25572,B). However, an alkoxide is [ that it is easy to hydrolyze a membrane 
formation rate late ] difficult handling. Although a chelate compound is excellent in stability, such as 
hydrolysis, and its membrane formation rate is also quick, optical activity must hardly have been 



discovered. 

[0004] Like a heat spray method or a CVD method, this invention supplies a direct titanium 
compound to a hot base, for example, applies it to a sheet glass production line, and aims at 
offering the approach of forming a titanium-dioxide coat with high photocatalyst activity in large 
area sheet glass by low cost. 
[0005] 

[Means for Solving the Problem] This invention is a method of forming the titanium-dioxide coat 
using the titanium compound which has a carboxyl group in said fluid in the approach of contacting 
the fluid containing a titanium compound to a base, making decompose above the decomposition 
temperature of this titanium compound, and forming a titanium-dioxide coat in a base front face. 
[0006] In the above, the fluid containing a titanium compound considers as the titanium compound 
of carboxyl group content by the substitution reaction of said Hara titanium compound and 
carboxylic acid including the original titanium compound which has radicals other than a carboxyl 
group, and mixture with a carboxylic acid. 

[0007] Furthermore, it is desirable that the mole ratios of a carboxylic acid (RCOOH)Aitanium 

compound are 1 / 99 - 90/10. 

[0008] 

[Embodiment of the Invention] When a carboxylic acid is added in this invention to titanium 
ARUKOKIDO, such as Ti (OC3H7)4 supplied towards a base, etc. and the parts of an alkoxy group 
etc. were made to permute by the carboxyl group, the membrane formation nature which excelled 
the alkoxide which carried out point **, and the chelate compound in whether you are Haruka was 
shown, and it found out that a coat did so the effectiveness of excelling in optical activity. Although 
it can add to.1-4 mols to one mol of titanium alkoxides, the range of a carboxylic acid of 0.5-2.5 
mols is desirable. In addition, a carboxylic acid is 1 and 2, It is more desirable to use trivalent or 
multiple-valued ****** and to use especially a fluorine-containing carboxylic acid. 
[0009] In addition, when a carboxylic acid is added to the original titanium compound which does 
not contain a carboxyl group, it turns out that there is a reaction accompanied by generation of 
heat, and a part of non-carboxyl group [ at least ] of a original titanium compound permuted by the 
carboxyl group. 

[0010] an alkoxide (OC3H7) 4, for example, Ti, - when independent and this be supply to a 400- 
600-degree C base although decomposition be begin below 200 degrees C, since base 
temperature be too high, although a reaction progress even to pulverized coal in a gaseous phase 
and optical activity be discover, the coat of thickness with as sufficient thickness as 30nm or less 
be obtain, and probably because catabolic rate be large, a grain-like defect will be conspicuous in 
**** and commodity value will be damage. 

[001 1] Although it pyrolyzes at the temperature which exceeds 200 degrees C you to be Haruka, 
thickness is thick and a coat also with good **** is obtained when the titanium compound 
containing chelate ligands, such as acetylacetonato represented with Ti(OC3H7)2(02C5H7) 2 on 
the other hand, is supplied to a base, it is hard to generate an anatase crystal, the coat of a 
detailed amorphous grain with a scarce specific surface area generates, and it is hard to discover 
optical activity. 

[0012] Although the drug solution is stable in the case of the titanium compound of carboxyl group 
content of this invention and it cannot generally crawl on decomposition temperature to it, it 
pyrolyzes by the consecutive reaction at 300-500 degrees C. On the occasion of membrane 
formation, a film formation rate is large, each crystal grain child also grows and makes 
homogeneity the titanium-dioxide crystal which constitutes the film, the specific surface area on the 
front face of a coat is large, and photocatalyst activity improves remarkably. 




[0013] Although the reason of improving said opticalactivity is unknown, it ****s in the pyrolysis of a 
carboxyl group, an anatase mold titanium-dioxide crystal is mainly generated preferentially, and it 
is guessed like the above that it is one factor for each crystal grain child to grow up to be 
homogeneity, and to increase the specific surface area on the front face of a coat. 
[0014] In this invention as a base Glass, the ceramics, cement, a tile, Various ceramic industry 
ingredients, such as pottery, ALC, and plaster board, and activated carbon, silica gel, A clay 
mineral, an inorganic pigment, catalyst support, a leech stone, diatomaceous earth, and kaolin 
various inorganic fine-particles ingredients, A glass bead, a glass lens, glass fiber metallurgy group 
ingredients, or those composite material are included. It can use for quartz glass, container glass, a 
glass bead, a glass lens, a glass fiber, etc. Silicic acid system glass, such as alkali lime silicic acid 
system glass, borosilicate system glass, and alumino lime silicic acid system glass, and the alkali 
lime silicic acid system glass that to sheet glass etc. used above all can adopt suitably especially. [ 
many] 

[0015] As a original titanium compound which has radicals other than a carboxyl group, 
halogenides, such as the alkoxide of a various organic ones and the well-known compound of an 
inorganic system, for example, titanium, beta keto ester complex salt, beta diketone complex salt, a 
chloride, a bromide, and fluoride, a nitrate, etc. are employable. 

[0016] A original titanium compound can be used as a solution using various solvents, such as 
water, an alcoholic, system solvent, and an aromatic series system solvent, according to the class, 
and can be applied to a heat spray method etc. Or a thickener can be added to membrane 
formation according the sol hydrolyzed like a sol gel process to dip coating, the flow coat method, 
the roll coat method, the bar coat method, or a spin coat method, and a pan, it can consider as the 
shape of a paste, and the heating-calcinating method can also be applied for it by [, such as print 
processes, ] applying to a base front face with a spreading means suitably. 
[0017] Or the fluid which can apply independently the CVD method which injects after heating and 
evaporating the titanium compound and transporting it near a base front face with carrier gas, such 
as nitrogen gas, or is made to evaporate ultrasonically the solution which has a titanium compound 
as it is, transports it near a base front face with carrier gas, and is injected, forms membranes with 
these various means, and contains the titanium compound in this invention includes the above- 
mentioned liquid, a paste, and atmosphere. 

[0018] The carboxylic acids added to a original titanium compound may be monocarboxylic acid, 
dicarboxylic acid, tricarboxylic acid, and other multiple-valued carboxylic acids that have many 
carboxyl groups, and may be aliphatic series or aromatic carboxylic acid. Furthermore, they may 
be saturation carboxylic acids and may be unsaturated carboxylic acid. For example, it is 
mentioned, that by which the fluorine was added by them, for example, trifluoroacetic acid etc., 
such as formic acid, an acetic acid, a propionic acid, butanoic acid, a valeric acid, a lactic acid, 2- 
ethyl hexanoic acid, octylic acid, oleic acid, stearin acid, a benzoic acid, glutamic acid, an adipic 
acid, a malonic acid, a naphthenic acid, an acrylic acid, and oxalic acid, etc. the carboxylic acid 
whose number of carbonaceous is one to about ten when generally moderate pyrolysis nature and 
the photocatalyst activity of the coat after membrane formation are taken into consideration - the 
carboxylic acid of 1-8 is more preferably desirable. 

[0019] Even if good photocatalyst activity is difficult to get and it exceeds a mole ratio 90 with it 
being suitable for the mole ratio of a carboxylic acid/titanium compound to be referred to as 1 / 99 - 
90/10, and the mole ratio of a carboxylic acid being less than [ said ] one, the further increase of 
photocatalyst activity cannot be desired. 

[0020] In this invention, until it does not pinpoint the temperature field in the case of membrane 
formation and it results in 1200 degrees C from the low temperature around 100 degrees C, 



however if the titanium-dioxide crystal with which a base constitutes the range from which heat 
deformation is not started, and a coat is the range of the temperature-time amount which mainly 
forms an anatase mold crystal (a case including a rutile mold crystal is also included), its ** is good. 
When especially a base is sheet glass, the temperature after shaping in sheet glass manufacture, 
for example, the titanium-dioxide coat firmly stuck to the glass base with the heat spray method or 
the CVD method before and after 650 degrees C from 450-degree-C order, can be formed. 
According to X-ray (CuK alpha rays) diffraction usual in the obtained coat, the peak of an anatase 
mold titanium dioxide is accepted near 2 theta:25.4 degree, and detailed anatase deposits in 
homogeneity in a coat. Although this invention is explained based on a concrete example below, 
this invention is not limited to an example. 
[0021] 

[Example] - Example 1 -titanium tetraisopropoxide [Ti (OC3H7)4] To 177.3g, added toluene 
(C6H5CH3) 679.9g further, it was made to dissolve completely 142.8g (CF3COOH) of 
trifluoroacetic acid in it, and the drug solution for sprays was prepared to it. It takes out, after 
heating the soda lime system glass substrate of 100mm angle for 10 minutes within a 630-degree 
C electric furnace, and it is pneumatic pressure with the air spray equipment of marketing of said 
drug solution. 3.5kg/cm2, discharge quantity On condition that 200 ml/min, 20ml spray was carried 
out on said glass substrate. As a result, the titanium-dioxide coat with a uniform silver color was 
obtained. 

[0022] The photocatalyst activity (decomposition degree of the organic substance) of this coat was 
examined on condition that the following. First, film attachment of the stearin acid was carried out 
on the coat by being immersed in the ethanol 3wt% solution of the stearin acid as a dirt 
component, and pulling up a substrate with the film by pull-up rate 8 mm/sec. Next, the optical 
exposure was carried out for 60 minutes by the black light (4 mW/cm2). The absorbance by C-H 
(2916cm-1) of the stearin acid 1 hour before the above-mentioned optical exposure and after an 
optical exposure halt was measured with the Fourier transform infrared spectrophotometer. If 
disassembly of stearin acid progresses, said absorbance will fall. That is, by calculating the 
difference (**ABSx1000) of the absorbance by C-H 1 hour before said optical exposure and after 
an optical exposure halt (2916cm-1) shows photocatalyst activity (decomposition degree of the 
organic substance). The result is shown in Table 1 . 

[0023] - Example 2-titanium tetraisopropoxide To 177.3g, they are stearin acid [CH3 
(CH2)16COOH]178.4g and also toluene. Added 644.3g, it was made to dissolve completely, and 
the drug solution for sprays was prepared. It took out, after heating a glass substrate like an 
example 1, and the spray was performed for said drug solution on the same air spray equipment as 
an example 1, and regurgitation conditions. As a result, the titanium-dioxide coat with a uniform 
silver color was obtained. The photocatalyst activity of this coat was measured like the example 1 . 
The result is shown in Table 1 . 

[0024] - Example 3-titanium tetraisopropoxide To 177.3g, it is toluene further 90.3g (C7H15COOH) 
of 2-ethyl hexanoic acids. Added 732.4g, it was made to dissolve completely, and the drug solution 
for sprays was prepared. It took out, after heating a glass substrate like an example 1 , and the 
spray was performed for said drug solution on the same air spray equipment as an example 1 , and 
regurgitation conditions. As a result, the titanium-dioxide coat with a uniform silver color was 
obtained. The photocatalyst activity of this coat was measured like the example 1 . The result is 
shown in Table 1. 

[0025] - To example 4-titanium tetraisopropoxide 177.3g, added toluene 785.2g further, it was 
made to dissolve completely 37.5g (CH3COOH) of acetic acids in it, and the drug solution for 
sprays was prepared to it. It took out, after heating a glass substrate like an example 1 , and the 



1 spray was performed for said drug solution on the same air spray equipment as an example 1 , and 

regurgitation conditions. As a result, the titanium-dioxide coat with a uniform silver color was 
obtained. The photocatalyst activity of this coat was measured like the example 1. The result is 
shown in Table 1 . 

[0026] - Example of comparison 1-titanium tetraisopropoxide In 177.3g, it is toluene to 
acetylacetone (C5H802) 62.7g and a pan. Added 760.0g, it was made to dissolve completely, and 
the drug solution for sprays was prepared. It took out, after heating a glass substrate like an 
example 1 , and the spray was performed for said drug solution on the same air spray equipment as 
an example 1 , and regurgitation conditions. As a result, the titanium-dioxide coat with a uniform 
silver color was obtained. The photocatalyst activity of this coat was measured like the example 1 . 
The result is shown in Table 1 . 

[0027] It turns out that it is increasing remarkably compared with it of the example 1 of a 
comparison, the degree, i.e., photocatalyst activity, of disassembly of the organic substance of 
examples 1-4, a passage clear from Table 1 . Moreover, although not displayed, the part to which 
said activity increases, and the inclination to have longer durability have the durability of the 
photocatalyst activity after an excitation light exposure halt. When the carboxylic acid containing 
especially a fluorine is used as a raw material, it excels in durability. 



[0028] 

[Effect of the Invention] According to this invention, the effectiveness that a titanium-dioxide coat 
with high photocatalyst activity can be formed is done so with an easy technical means. 



